Fundamentals of the new theory for the processes of transition from deterministic state to the chaos state (turbulence) for non-isothermal flows are presented. According to this theory, systems of stochastic equations of energy, momentum and mass are applied for non-isothermal flows. Then the analytical dependence for estimation of the value of the critical Reynolds number and the value of the critical point of regime change for non-isothermal and compressible flows are written. As an example, consider the classic flow of a Newtonian medium in the circular smooth tube. The values of the critical point of the beginning of the transition from laminar (deterministic) to turbulent motion for non-isothermal flows in the pipe are predicated. It is shown, that predicated values of the critical Reynolds numbers are in satisfactory agreement with the classical data.
Introduction
As known, the impact of initial fluctuations on the final solution of the equations, which are used to describe turbulent processes, is significantly. However, numerous private numerical solutions do not allow define the essence of the phenomenon of turbulence till today. Also numerous private numerical solutions do not allow to provide the answer, which will propose the physical regularity for the turbulence onset and present the mathematical method to describe the phenomenon on the basis of this physical regular pattern.
In the theory, which was developed in works [1 -3] , along with the new stochastic equations for a continuous medium also was obtained the new physical regularity for the studied phenomenon of turbulence. This regularity was installed theoretically and was called as an equivalence of measures between deterministic movement and random movement. The new results for an incompressible fluid were obtained for critical Reynolds number [1] , for profiles of the velocity and for correlation of the second order in function of initial turbulence for the flow in the tube [2, 3] , on the flat plate, in the plane jet, around a circular cylinder, near the rotating disk [3] . Here the regular pattern of the equivalence of measures and new systems of the stochastic equations for non -isothermal flow are presented. The obtained solutions show the possibilities of an application of the proposed theory in a wide range of the velocity and the temperature of flows taking into account an influence of an initial turbulence of each fields.
The Formulation of the Problem
In according to [1] [2] [3] considered the physical process is represented as a nonequilibrium thermodynamic system with i -subsets, which is characterized The phenomenological law of conservation and transformation of energy during the evolution of a random system -the first law of thermodynamics -is written as ( )
The same equations of conservation of momentum and mass were written [1, 3] .
Here U i is the speed. Similarly, identify the components of the momentum and mass ( ρ -density).
-deterministic and stochastic components of the internal (int) heat and work. Also here deterministic and stochastic components of the external (ext) heat and work
Also in [1] [2] [3] , subject to analysis [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , the equivalence of measures and the correlation function for an interaction between deterministic (laminar) and chaotic (turbulent) movement were obtained. This correlation function in the critical point of space-time 
This correlation function produces the system of equations of equivalent measures
is a fractal correlation function, and then we assume it is equal to the unit to obtain analytical solutions. 
. In [1] , for the transfer of substantial values F (the mass (the density-ρ), the momentum (ρU r ), the energy (E)) of deterministic (laminar) motion into random (turbulent) motion ( for the area 1) the beginning of the generation of turbulence, the pair (N, M) =
(1,0), equivalence of measures was written as ( )
the pair (N,M)=(1,1) it was written ( )
, R -fractal coefficients. For example, to obtain the new analytical dependen--ces, these coefficients are taken equal unit. Here indexes "cr" or "c" refer to critical point -r (x cr , τ cr ) or r c : the point of the space-time of the beginning of the interaction between of deterministic field and random field which leads to turbulence.
The System of Equations
Stochastic equations of conservation, defined in [1 -3] for an isothermal and nonconducting medium, in the absence of external forces, radiation, chemical reactions, baro -and thermal diffusion [4, 10, 16, 21] , for non-isothermal condition take the form [1 -3] : equation of mass (continuity)
the momentum equation
energy equation
-density, velocity vector, the velocity component in the direction x i , x j , x l (i, j, l = 1, 2, 3), the dynamic viscosity, time and stress tensor
respectively. Also Then for non-isothermal motion of the medium, using the definition of measures equivalency between deterministic and random process [1 -3] in the critical point, the system of stochastic equations of energy, momentum and mass are defined for the next space-time areas: 1) the beginning of the generation; 2) generation; 3) diffusion and 4) the dissipation of the turbulent fields. is the turbulence diffusion region. So we have a system of equations (6)
For the region of the turbulence dissipation we have the system of equations (7):
The critical Reynolds Number for Non-Isothermal Flow in Pipe
Now, on the basis of equivalence of measures [1 -3] define the expressions for the critical Reynolds number for the non-isothermal processes. For the generating region . (8) In (8), it is necessary to determine the correlation time for which we have the following representation for the case of non-isothermal flow:
Further L = L U, P = L U -linear of the perturbation -the scale of turbulence. Indexes ( U, P ), ( U ) refers to the velocity field, index ( T ) refers to the temperature field. L y on x 2 = y, or L x , x 1 = x. Here x 1 and x 2 are coordinates along and normal to the wall.
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Now determine the value of the critical point Then we have 
The value of the first critical Reynolds number (8) using (9)-(11) is determined as: , then the critical Reynolds number is increasing by ~1.5 ÷ 1.9 times. It is in satisfactory agreement with the experimental data which are presented in [10, 16, 21] .
